Comparative studies on mannosylphosphoryl dolichol and glucosylphosphoryl dolichol synthases.
Factors affecting the synthesis of mannosylphosphoryl dolichol and glucosylphosphoryl dolichol hen oviduct microsomes were compared in order to gain insight into the properties of their respective synthases. A stabilized form of mannosylphosphoryl dolichol synthase, but not glucosylphosphoryl dolichol synthase, was released from microsomes by freezing the membranes after exposure to the detergent CHAPSO. The activation energy for mannosylphosphoryl dolichol synthesis in membranes was 9.4 glucosylphosphoryl dolichol synthesis in membranes had a similar activation energy, 8.1 kcal/mol, but below 18 degrees C the value was 16.7 kcal/mol. Tryptic digestion of sealed microsomes preferentially inactivated mannosylphosphoryl dolichol synthase; however, both synthases were equally inactivated in detergent-permeabilized microsomes. Periodate-oxidized UDP-Glc was used to probe the topological orientation of glucosylphosphoryl dolichol synthase in rat liver microsomes. Sealed microsomes treated with oxidized UDP-Glc were inactive in synthesis of glucosylphosphoryl dolichol. However, when these treated microsomes were permeabilized, glucosylphosphoryl dolichol synthase activity was readily detected. From these studies we conclude that although mannosyl- and glucosylphosphoryl dolichol synthases catalyze chemically similar reactions in the endoplasmic reticulum, they differ in several respects. These differences were interpreted in terms of a topological model in which the active sites of the two enzymes reside on opposite faces of the endoplasmic reticulum, with that of the glucosyl lipid synthase facing the lumen and that of the mannosyl lipid synthase facing the cytosol.